The aims of this study are to estimate the disease burden of allergic rhinitis (AR) patients and examine various underlying issues related to the symptoms and services of adult AR patients. Methods: Beijing hospital was picked as the surveillance area, and self-report questionnaires from the AR patients and data from medical examinations by specialists of otolaryngology were collected. The burden of patients with AR was evaluated by the combined results from patient-questionnaires and specialist examination reports. Results: AR imposed a substantial burden on patients regarding everyday life limitations and work performance; AR affected patients' noses, ears, throats, and eyes in various ways. The basic daily average medicine cost was 10 RMB for each patient, and the cost for an outpatient in the hospital was 10 RMB for a basic nasal examination and more than 200 RMB if the patient needed further physical examinations. Conclusions: AR imposed burdens on everyday activities and work performance; the patients needed to wait a long time before being diagnosed, and the costs of diagnosis and treatment imposed economic burden on patients.
Introduction
Allergic rhinitis (AR) is a complex disease involving several associated disorders and is a risk factor for asthma [1] [2] [3] [4] [5] . It affected 10% to 30% of adults and 40% of children worldwide, 400 million people in the world suffer from AR [1, 6] . In recent years, the prevalence of AR has increased annually throughout the world, seriously affecting the quality of life of children, and creating a serious burden to patients, family, and society [4, [7] [8] [9] .
It was proposed that severe chronic upper-airway disease arises when rhinitis is not controlled with adequate pharmacotherapy. This disorder can affect 20% of people with rhinitis, with concomitant severe effects on quality of life, work, and school performance [4, 10] . Subjects with AR have an increased risk of developing asthma and may constitute a suitable population for secondary intervention to interrupt the "allergic march" [11] .
Methodology

Study Populations and Definitions
Beijing Hospital and its catchment were included as our study area. The hospital is a Class-Three, Grade A level hospital, located in the Dong Cheng District in Central Beijing, providing large-scale comprehensive integrated health services including medical treatment, teaching and education, scientific research, and disease prevention. The hospital is open to the general public. The number of children and adolescents consulting Beijing Hospital as outpatients is relatively small, because they are usually treated at specialized pediatric clinics. This age group is therefore underrepresented in the study.
Daily numbers of persons consulting general practitioners for AR for the period between The patients were diagnosed with rhinitis by evaluating patients' medical history, through a standardized questionnaire and a test. AR was defined as having symptoms of sneezing, or a running, itchy, or blocked nose when the patient did not have a cold or flu. Only one visit per individual patient per day was included in the study. Subsequent follow-up visits that occurred after the initial consultation were not included in the count.
This study was approved by the Ethics Review Board of Beijing Hospital, Ministry of Public Health, and the Ethics Review Board of Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences. All patients gave written consent to participate in the study.
Methodology
In this study, we assessed the AR burden of patients in two ways. First, the patients' physical examination results from the specialist and the self-report from the patients were combined to study the non-financial burden of the patient. Second, the basic economic cost for patients incurred for disease control or cure and the fee for the patient's physical examination in the hospital was included to estimate the financial burden of the patients.
Examination Reports from Specialists
When the specialists in the outpatient clinics conducted examinations of AR patients, a standardized examination report form was filled out by the specialists or research nurses for each patient. Specialists recorded patient characteristics, diagnostic history, such as current or past diagnostic investigations for AR, current symptoms and their severity, any other frequent symptoms (not present at the time of the consultation), common triggers, comorbid conditions (based on a current or past clinical history of diagnosed respiratory and/or allergic conditions), current drug treatments, and decisions to operate.
Questionnaire from Patients
The patients who were diagnosed with AR were invited to fill out a patient questionnaire. The questionnaire covered personal information (career, gender, age, etc.), comorbidities, symptom of rhinitis (wheezing or cough, eczema, burning or itching of the eyes, etc.), and any effects on quality of life.
Questionnaire Analysis
All questionnaires and specialists examination report data were coded and entered into a programmed database by two persons independently. The data were checked for out-of-range values and logical mistakes. The perceptions of patients and specialists regarding the symptoms of AR and its severity and impact on general well-being and everyday life were assessed.
For the definition on AR severity, we followed the Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines. The ARIA guidelines for classification and treatment of AR have led to the definition of allergic nasal disease as mild or moderate-to-severe [2] . Patient with mild AR was defined as patients having normal sleep, daily activities, work and school performance, and no troublesome symptoms. Moderate-to-severe severity patients were defined as patients who have one or more of the following symptoms: abnormal sleep, impairment of daily activities/sport and leisure, difficulties caused at school or work, and other troublesome symptoms [2, 10] .
In order to estimate the economic loss to patients, the cost of daily medicine use and outpatient fees of the patients were calculated and analyzed.
Quality Control
Uniform protocols and questionnaires were used for this study. All interviewers (specialists or research nurses) and all analysts of the specialist's examination report were carefully trained before the study. Results of the questionnaires and the specialist's examination reports were sent every month to the IGSNRR (Institute of Geographic Sciences and Natural Resources Research, CAS), where the data were entered and analyzed. Each completed questionnaire and specialist's examination report was verified by the center supervisor and the results were double-checked by the principal investigator.
Results
Characteristics of Outpatients Reporting AR
During our study period of 12 months (March 2009 to March 2010), a total number of 31,829 outpatients attended the Department of Otolaryngology-Head and Neck Surgery at Beijing Hospital. Of the total number, 1506 (4.7%) of these were diagnosed with AR. The gender distribution was about 1:1 [19] .
Reports from AR Patients
Self-Reported Symptoms
We divided the AR symptoms into ten categories, headache, itchy eyes, tears, itchy ears, itchy throat, cough, feel suffocated, itchy skin, rash, and asthma. In the sample, patients reported the following: headaches (25.5%), itchy eyes (52.6%), tears (49.0%), itchy ears (24.4%), itchy throats (30.4%), coughs (22.7%), difficulty breathing (17.8%), itchy skin (8.5%), rash (8.5%), and asthma (5.5%). In terms of the number of symptoms, some patients reported just one symptom (24.8%), some two symptoms (30.3%), and some three or more symptoms (43.3%).
Influence on Quality of Life
For evaluating the influence on quality of life, we chose six outcomes of AR: sleep disturbances, daily life limitations, sports limitations, altered work, learning impairments, and nuisance symptoms.
The following outcomes were reported by patients: sleep disturbances (53.8%), daily life limitations (51.3%), sports limitations (9.5%), altered work (31.7%), learning impairments (5.3%), and nuisance symptoms (8.3%). In terms of the number of outcomes of AR, some patients reported one outcome (59.1%), some two outcomes (24.3%), and some three or more outcomes (16.6%).
Comorbidities
In the patients' self-report questionnaire, we also collected information on comorbidities of the AR patients. Asthma, dermatitis, eczema, conjunctivitis, catarrhal otitis media, allergic sphagitis, nasal polyp, and sinusitis were taken into consideration. The results showed that 47.7% AR patients have comorbidities: asthma (11.1%), dermatitis (11.4%), eczema (9.3%), conjunctivitis (15.1%), catarrhal otitis (<1%), allergic sphagitis (<1%), nasal polyp (2.0%), and sinusitis (10.9%). Most patients have one kind of comorbidity (72.2%), and only a few patients have two or more (27.8%). Table 1 summarized the results of self-report from AR patients. Based on the ARIA guidelines on classification and treatment of AR, we combined the results from the patients' questionnaires. In this study, all of the patients have at least one troublesome symptom that is listed on the ARIA guidelines, which means that all of the AR patients who consulted with specialists had moderate-to-severe AR. 
Self-Reported Severity
Symptomatology
The specialists' examinations included the examination of the following organs of the AR patients: nose, ears, throat, and eyes.
Direct Symptoms of AR
We divided the direct symptoms of AR into sneezing, clear nasal discharge flow, nasal congestion, and nasal itching. The following symptoms were found among the patients: sneezing (91.5%), clear nasal discharge flow (86.4%), nasal congestion (68.4%), and nasal itching (68.1%). In terms of frequency of symptoms, the percentages were as follows: one symptom (4.3%), two symptoms (17.5%), three symptoms (32.5%), and all four symptoms (45.7%).
Inferior Turbinate Mucosa
For the body examination of inferior turbinate mucosa, we used eight symptoms to classify the results: paleness, edema, watery snot, pinkness, rosiness, congestion, dull-redness, and hypertrophy. The patient results showed pale inferior turbinate mucosa (55.9%), edema (72.8%), watery snot in the inferior turbinate mucosa (36.6%), pink inferior turbinate mucosa (6.9%), rosy inferior turbinate mucosa (2.4%), dull-red inferior turbinate mucosa (2.4%), and hypertrophy in inferior turbinate mucosa (11.1%). The frequency of symptoms in inferior turbinate mucosa reported was as follows: one symptom (23.3%), two symptoms (42.3%), three symptoms (32.7%) and four or more symptoms (1.7%).
Middle Turbinate
A very important effect of AR is on the nasal middle turbinate. Examinations for this condition showed 49.7% had visible nasal middle turbinate, 49.8% had nasal invisible middle turbinate at two sides, and 0.5% of the patients had invisible nasal middle turbinate at one side and visible nasal middle turbinate at the other side.
Nasal Middle Tract
We classify the results of nasal middle tract into three types: visible, invisible, and having secretions inside. The percentage of patients by type was as follows: visible nasal middle tract (39.6%), invisible nasal middle tract (51.7%), secretions inside (2.0%), visible nasal middle tract and secretions inside (1.4%), and invisible nasal middle tract and secretions inside (5.3%).
Nasal Septum
We define the nasal septum into three categories, normal, mild deviated, and moderate to severe deviated nasal septum. The percentage of patients by type was as follows: normal nasal septum (45.5%), mild deviated septum (37.8%), and moderate to severe deviated nasal septum (16.7%).
Ears, Throats, and Eyes
The examination of ears focuses on two conditions: status of the skin in the ear canal (congestion, moisture, chap, and desquamation) and the eardrum (congestion and moisture). For status of the ear canal skin, the results were as follows: congestion (8%), moisture (9.7%), chap (9.7%), and desquamation (77.9%). For status of the eardrum, the results were as follows: congestion (2.7%), and moisture (3.5%). The throat examination results were classified as congestion (95.5%), dryness (1%), swelling (1.4%), and normal throat (2.1%). The results of eye checks were classified as follows: congestion (31.2%), eye edema (2.6%), watery eyes (42.5%), and normal eyes (23.7%). In the sample, 17.5% patients had two eye symptoms, and 6.2% patients had three eye symptoms. Table 2 summarizes the results of the specialists' examination. Based on the results from the specialists' examinations, for the direct symptoms of AR (sneezing, clear nasal discharge flow, nasal congestion, and nasal itching), 17.5% of patients suffered two symptoms, 32.5% of the patients suffered three symptoms, and nearly half of the AR patients (45.7%) suffered all four of the symptoms. The patients' inferior turbinate mucosa, nasal middle turbinate, nasal middle tract, nasal septum, ears, throat, and eyes were all affected in some way. This means that all of the AR patients who consulted specialists in Department of Otolaryngology-Head and Neck Surgery of Beijing hospital had a moderate to severe AR. Figure 1 shows the standard procedure of an outpatient visit. Besides the burden mentioned in Sections 3.2 and 3.3, the AR patients also had other losses, such as the traffic fee, payment for diagnosis or medicine, the time spent on traffic and waiting for diagnosis in hospital, and so on.
Disease Severity of the Patient
Other Losses of Patients
Sustainability 2017, 9, 427 6 of 10 dryness (1%), swelling (1.4%), and normal throat (2.1%). The results of eye checks were classified as follows: congestion (31.2%), eye edema (2.6%), watery eyes (42.5%), and normal eyes (23.7%). In the sample, 17.5% patients had two eye symptoms, and 6.2% patients had three eye symptoms. Table 2 summarizes the results of the specialists' examination. Based on the results from the specialists' examinations, for the direct symptoms of AR (sneezing, clear nasal discharge flow, nasal congestion, and nasal itching), 17.5% of patients suffered two symptoms, 32.5% of the patients suffered three symptoms, and nearly half of the AR patients (45.7%) suffered all four of the symptoms. The patients' inferior turbinate mucosa, nasal middle turbinate, nasal middle tract, nasal septum, ears, throat, and eyes were all affected in some way. This means that all of the AR patients who consulted specialists in Department of Otolaryngology-Head and Neck Surgery of Beijing hospital had a moderate to severe AR. Figure 1 shows the standard procedure of an outpatient visit. Besides the burden mentioned in Sections 3.2 and 3.3, the AR patients also had other losses, such as the traffic fee, payment for diagnosis or medicine, the time spent on traffic and waiting for diagnosis in hospital, and so on. In terms of economic loss, due to a lack of other information, in this study, we only considered daily economic burden and economic loss for each outpatient visit. We divided economics cost into two parts: daily-used medicine costs and costs from physical examinations in the hospital.
Disease Severity of the Patient
Other Losses of Patients
Most of the patients needed to take a tablet and use a nasal spray every day during the course of their illness. The tablet costed about 5 RMB. The nasal spray was 100 RMB per bottle and can last for 15-20 days, so the daily cost for nasal spray was about 5 RMB. Most patients used both the tablets and the nasal spray, and many patients took more than one kind of tablet when they had serious symptoms. So the basic daily average medicine cost for a patient was 10 RMB.
Each step in seeing a specialist had a cost associated with it. First, a patient pays 5 RMB or more to register each time, and the equipment for a basic nasal examination was 5 RMB for each patient. If the patients wanted a prick test or blood examination to identify allergens, more than 200 RMB was charged.
The average yearly income of a citizen in Beijing was 36,469 RMB in 2012 [28] , which is about 3039 RMB per month and 100 RMB per day. The basic daily average medicine cost took 10% of the patient's income, and this can sometimes be an economic burden to patients.
Discussion
In this study, we conducted a one-year stationary outpatient's surveillance on AR, and during the study period, more than 1500 AR patients were invited to participate in our study. We combined the results from patient self-report questionnaires and specialist medical examination reports, to assess the disease burden of AR patients and severity of the patients. The basic daily medical cost of patients was also discussed in our research. In this survey, the patient-reported questionnaire corresponded to the actual situation of patients and provided a response from the patients. Specialist-examination report data on the characteristics of the patients corresponded to patients' responses. This was the first study to provide estimates of the disease burden of AR patients in Beijing or in China. The results of this study are novel for the following reasons. (1) All patients in our study were diagnosed by health professionals of the Department of Otolaryngology-Head and Neck Surgery of Beijing hospital, and all documentation was completed under the supervision of specialists, thereby avoiding over-or under-estimation, often related to self-reporting studies. (2) Both the patients' responses to a questionnaire and the specialists' examinations were taken into consideration. (3) The patient self-report questionnaire and specialist medical examination report were combined to assess the burden of disease, the severity, and the time and economic loss of AR patients.
Our study found that nearly half of the AR patients suffered from all four direct AR symptoms, 43.3% patients had three or more accompanied symptoms, 53.8% patients had sleep disturbances, 51.3% of patients had daily life limitations, and 38.0% of patients had altered work or learning impairment. AR imposed a substantial burden on patients regarding everyday life and work performance, which is consistent with other studies [11, 23, 24, 29] .
Although AR is not associated with severe morbidity and mortality, the condition exerts a significant burden on society due to its impact on health-related QOL (HR-QOL, health-related quality of life) [30] . In this study, we found that nearly half of the AR patients had comorbidities such as asthma and dermatitis. A survey conducted in Hungary showed that a significant proportion of patients have moderate or severe disease and persistent symptoms [31] . AR remains a significant health problem in Hungary, for the burden of symptoms, high rates of concomitant asthma, and the significant proportion of moderate or severe AR affecting general well-being [31] . Sleep-disordered breathing is also more common in patients with allergic diseases [32] . Results in our study indicated that all of the AR patients who consulted with specialists had moderate-to-severe severity AR. Compared with other studies [21, 23] , the ratio of patients with moderate-to-severe severity AR in our study was higher because we focused on outpatients in this research. Some patients with mild-severity AR thought AR did not have any effects in their lives, or the influence was minor and they did not realize the effects AR had on their lives. This interpretation of the results can be supported by a study conducted in France, where some AR patients were unaware of their pathology, few sought help from health professionals, and patients did not go to hospital. This group who neglected the effect of AR and did turn to doctor was therefore not included in the French study [29] . The differences found among the studies may also be the differences between questionnaire investigations and outpatient investigations.
In recent years, some studies have found that AR shares a pathological mechanism, and the conditions are different clinical manifestations of chronic inflammation of the upper and lower respiratory tracts [20, [33] [34] [35] . Some researchers have proposed that severe chronic upper-airway disease arises when rhinitis is not controlled by adequate pharmacotherapy [10] . Nasal congestion is the most prominent symptom of AR, and it is associated with sleep-disordered breathing, a condition that can have a profound effect on mental health, including increased psychiatric disorders, depression, anxiety, and alcohol abuse [12] . For patients with AR, nasal congestion is a risk factor for apnea and snoring [32] . Allergic conjunctivitis is characterized by ocular itching, swelling, and discharge. Eye symptoms are present in 70% of people with seasonal AR and around 50% of those with perennial rhinitis [10] .
The results from examinations by specialists in our study showed that AR can affect patients' noses, ears, throats, and eyes in various ways. Edema and paleness were the most common symptoms of patients' inferior turbinate mucosa, and most AR patients (about 76.7%) suffered from two or more symptoms of their inferior turbinate mucosa. About half of the patients had invisible nasal middle turbinate. More than 50% of patients had an invisible nasal middle tract, and some patients had an invisible nasal middle tract and secretions inside. More than 50% of patients had a deviated nasal septum, and some patients had a moderate to severe deviated nasal septum. Many patients (77.9%) had desquamation of the ear canal skin, and some patients had congestion or moisture in the eardrum. Most patients had throat congestion. Only 23.7% patients had normal eyes, and most of the patients had congestion, edema, or watery eyes. These data also suggested that the symptoms of AR may have a negative impact on work capacity; however, it was not possible from this study to estimate the magnitude of that impact. The basic daily average medicine cost took 10% of the patient's income and brought economic burden to some patients. However, not all AR patients visiting the specialist asked for help, especially for those who had mild AR or patients who could not afford the economic cost, so there were much more costly conditions to treat, which can have a profound effect on AR cost in both direct and indirect ways. This study provides a preliminary approach to AR burden estimation. Several limitations remain. Reliance on outpatient visits over 12 months is one limitation. We were only able to use data from one hospital in Beijing as this was an initial study looking into the methodology and the usefulness of the approach. Secondly, because the catchment boundaries of hospitals in the central part of Beijing were not clearly defined, it was not possible to establish population characteristics within the catchment area. Likewise, possible differences in treatment-seeking behavior including the use of Traditional Chinese Medicine (TCM) could not be included in our study. The third potential limitation of the study was that rural-dwelling adults were not included. The fourth limitation was that we only considered the basic financial burden (the use of medicine and nasal examination costs in the hospital). Deeper investigation of the financial burdens for AR patients need to be comprehensively conducted. Further investigations of the above issues are necessary for improving disease management and patient quality of life.
Conclusions
In this research, the disease burden of patients with AR who consulted specialists as outpatients was studied. Self-report questionnaires from the AR patients and medical examination by specialists of otolaryngology were combined. The study found that all of the patients who consulted with specialists had moderate-to-severe AR, and had at least one troublesome symptom listed on the ARIA guidelines. AR imposed a burden on patients regarding everyday life limitations and work performance; and it can affect a patient's nose, ears, throat, and eyes in various ways. AR patients also experience time and economic loss for basic nasal examinations in the hospital. We hope that our study will lead to a deeper understanding of AR and improve disease management and patient quality of life.
